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Overall responses to key questions. 
 
Round 2 
(n = 18) 
Round 3 
(n = 14) 
Frequent comments 
1) Which of the following points of history are most suggestive of endofibrosis? (mark multiple as desired) 
a. Leg swelling 1 (6) 2 (14) 
 
b. Leg numbness 3 (17) 4 (31) 
 
c. Leg weakness 15 (83) 14 (100) 
 
d. Buttock pain 3 (17) 3 (23) 
 
e. Thigh pain 14 (78) 14 (100) 
 
f. Calf pain 6 (33) 7 (50) 
 
g. Involvement of >3 muscle areas 7 (39) 6 (43) 
 
h. Resolution of symptoms within 
5 min of ceasing exercise 
17 (94) 14 (100) 
 
i. Absence of back problems 9 (50) 8 (57) 
 
j. Other (state): 1 (6) 0 (0) 
 
2) What investigations are required to confirm the diagnosis of iliac endofibrosis? 
a. Clinical assessment 12 (67) 10 (71) 
 
b. Exercise test 18 (100) 14 (100) 
 
c. Duplex ultrasound 12 (67) 10 (71) 
 
d. CT angiography 5 (28) 5 (36) 
 
e. MRA 4 (22) 4 (29) 
 
f. Angiography 3 (17) 3 (21) 
 
g. Other (state): 0 (0) 0 (0) 
 
3) Exercise tests are best performed to what level? 
a. Until the patient gets symptoms 15 (83) 13 (93) 
 
b. Until the patient reaches their 
anaerobic threshold 
3 (17) 1 (7) 
 
c. Until the patient reaches 
predicted max heart rate 
1 (6) 0 (0) 
 
d. Other (state): 1 (6) 2 (14) 
 
4) How long after stopping exercise should ABPIs (or ankle pressures) ideally be measured? 
a. <1 min 11 (61) 13 (93) 
 
b. <2 min 1 (6) 5 (36) 
 
c. <5 min 0 (0) 0 (0) 
 
d. <10 min 4 (22) 1 (7) 
 
e. Time-point unimportant 0 (0) 0 (0) 
 
f. Other (state): 2 (11) 2 (14) 
 
 
Round 2 
(n = 18) 
Round 3 
(n = 14) 
Frequent comments 
5) Which of the following indicate a positive exercise test when recorded at the appropriate time after ceasing 
exercise? 
a. Absolute pressure drop 
   
i. <10 mmHg 0 (0)a 0 (0) 
 
ii. 10-20 mmHg 4 (25)a 3 (21) 
 
iii. 21-40 mmHg 6 (38)a 9 (64) 
 
iv. >40 mmHg 2 (13)a 5 (36) 
 
v. I don't know 2 (31)a 3 (21) 
 
vi. Other (state): 1 (6)a 0 (0) 
 
b. Relative pressure drop between legs 
i. <10 mmHg 0 (0)a 0 (0) 
 
ii. 10-20 mmHg 4 (27)a 6 (43) 
 
iii. 21-40 mmHg 6 (40)a 11 (79) 
 
iv. >40 mmHg 1 (6)a 3 (14) 
 
v. I don't know 6 (40)a 3 (21) 
 
vi. Other (state): 1 (6)a 0 (0) 
 
c. ABPI 
i. <0.4 5 (29)b 5 (36) 
 
ii. 0.4–0.6 8 (47)b 7 (50) 
 
iii. 0.6–0.8 3 (18)b 4 (29) 
 
iv. >0.8 1 (6)b 0 (0) 
 
v. I don't know 3 (18)b 5 (36) 
 
vi. Other (state): 2 (12)b 0 (0) 
 
6) ABPI should be measured in which of the following positions? 
a. On bike with hip flexed 6 (38)b 5(36) 
 
b. On bike with hip extended 1 (6)b 0 (0) 
 
c. Supine with hip flexed 1 (6)b 1 (7) 
 
d. Supine with hip extended 9 (56)b 10 (71) 
 
7) What investigations are required in a patient with iliac endofibrosis before operative repair/surgery is 
performed? 
a. Clinical assessment 15 (83) 14 (100) 
 
b. Exercise test 17 (94) 14 (100) 
 
c. Duplex ultrasound 12 (67) 11 (79) 
 
d. CT angiography 6 (33) 6 (43) 
 
 
Round 2 
(n = 18) 
Round 3 
(n = 14) 
Frequent comments 
e. MRA 8 (44) 7 (50) Cross-sectional imaging may be required especially 
if non-expert centre or there is diagnostic dilemma 
post duplex and exercise test 
f. Angiography 4 (22) 4 (29) 
 
g. Angiography with provocation 
(e.g. flexion/vasodilator) 
4 (22) 5 (36) 
 
h. Other (state): 0 (0) 0 (0) 
 
Natural history 
1) What contributes most to the development of endofibrosis? 
a. Number of hours exercising 14 (78) 11 (79) Needs further research and it may appear that there is 
a variability 
b. Intensity of exercise 7 (39) 8 (57) 
 
c. Cycling discipline 
(road/sport/MTB) 
8 (44) 7 (50) 
 
d. Performance level (e.g. 
professional/amateur) 
6 (33) 4 (29) 
 
e. No relationship to 
volume/intensity/type of 
exercise 
0 (0) 0 (0) 
 
f. Age of athlete 1 (6) 1 (7) 
 
g. Uncertain 6 (33) 2 (14) 
 
2) Is arterial kinking alone sufficient to cause flow limitation in the absence of endofibrosis? 
a. Yes 5 (36)c 3 (25)d 
 
b. No 9 (64)c 9 (75)d 
 
3) What effect does cessation of exercise have on disease process? (choose one) 
a. No effect 0 (0) 0 (0) 
 
b. Prevents progression of disease 10 (56) 12 (86) 
 
c. Causes regression 0 (0) 0 (0) 
 
d. Effect uncertain 9 (50) 9 (64) 
 
4) What effect does continuing exercise have on the disease? (choose one) 
a. No effect 0 (0) 0 (0) 
 
b. Causes progression at similar 
rate 
11 (61) 11 (79) Some develop dissection and occlusion – appears 
rare but important work required to see which ones 
develop this complication 
c. Hastens progression 3 (17) 3 (21) 
 
d. Effect uncertain 6 (33) 9 (64) 
 
Treatment 
1) Which of these are effective in the primary (non-surgical) treatment of endofibrosis? 
a. Anti-platelet 0 (0) 14 (7) 
 
 
Round 2 
(n = 18) 
Round 3 
(n = 14) 
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b. Statin 0 (0) 0 (0) 
 
c. NSAID 0 (0) 0 (0) 
 
d. No effective medical treatment 
available 
17 (94) 14 (100) 
 
e. Other (state): 1(6) 0 (0) 
 
2) Does changing cycling position help? 
a. No help 5 (28) 3 (21) 
 
b. May improve symptoms 12 (67) 12 (86) Rarely helps but important to try in the early stages 
of the disease 
c. May prevent progression of 
disease 
3 (17) 5 (36) 
 
3) Should cyclists be advised to stop cycling as a reasonable first treatment step? 
a. Yes 5 (28) 4 (29) 
 
b. Yes, but only if non-professional 4 (22) 4 (29) 
 
c. Maybe - assessed on individual 
patient basis 
10 (56) 13 (93) Difficult to be certain and difficult discussion 
because good data are not available on the natural 
history to inform patients 
d. No 1 (6) 1 (7) 
 
4) Who should be offered surgical intervention? 
a. Nobody 1 (6) 0 (0) 
 
b. Recreational athletes 2 (11) 2 (14) 
 
c. Amateur athletes 4 (22) 4 (29) 
 
d. Professional athletes 9 (50) 9 (64) 
 
e. Anyone with significant impact 
on QoL 
14 (78) 13 (93) 
 
5) Is there a role for endovascular therapy in primary treatment of iliac endofibrosis? 
a. Yes - angioplasty only 1 (6)b 1 (8)c 
 
b. Yes - angioplasty and/or stenting 0 (0)b 0 (0)c 
 
c. No 15 (88)b 12 (92)c Might serve as a temporary option in athletes 
Surgery 
1) Shortening alone of the EIA is effective in treating iliac endofibrosis 
a. True 0 (0)c 0 (0)e 
 
b. False 14 (100)c 11 (100)e 
 
2) For patients with endofibrosis apparently limited to EIA on imaging 
a. Intervention should be limited to 
EIA 
2 (13)a 2 (18)e 
 
b. Intervention should always 
extend from EIA to CFA 
1 (6)a 2 (18)e 
 
 
Round 2 
(n = 18) 
Round 3 
(n = 14) 
Frequent comments 
c. Extension is dependent on 
imaging 
7 (47)a 7 (64)e 
 
d. Extension is dependent on intra-
operative findings 
12 (80)a 10 (91)e 
 
3) Inguinal ligament release should be considered in most patients undergoing surgery for iliac endofibrosis 
(may reduce recurrence) 
a. True 2 (14)c 0 (0)e 
 
b. False 12 (86)c 11 (100)e The inguinal ligament may play a role in the 
pathogenesis of endofibrosis but difficult to be 
certain and worries over post-op hernias 
4) An endarterectomy should always be performed (if technically possible) 
a. True 10 (67)a 8 (73)e 
 
b. False 5 (33)a 3 (27)e 
 
5) Prosthetic patches are preferable to venous patches 
a. True 2 (13)a 0 (0)e 
 
b. False 13 (87)a 11 (100)e Although vein generally preferable some concerns 
over late aneurysmal degeneration 
6) A bypass procedure should be used in most cases of stenosis instead of endarterectomy and patch angioplasty 
a. True 0 (0)a 1 (9)e 
 
b. False 12 (80)a 10 (91)e 
 
c. As assessed on individual patient 
basis 
3 (20)a 3 (27)e 
 
7) Patients with bilateral symptomatic disease are best surgically treated: 
a. One side at a time 11 (73)a 11 (100)e 
 
b. Bilaterally at one sitting 0 (0)a 0 (0)e 
 
c. As assessed on individual patient 
basis 
4 (27)a 4 (36)e 
 
8) Occluded EIA caused by endofibrosis is best treated surgically with: 
a. Endarterectomy and patch 
angioplasty 
4 (27)a 3 (27)e 
 
b. Bypass 6 (40)a 7 (64)e 
 
c. Angioplasty 0 (0)a 0 (0)e 
 
d. Angioplasty and stenting 0 (0)a 0 (0)e 
 
e. One of the above based on 
individual patient assessment 
5 (33)a 5 (45)e 
 
f. Other (state): 0 (0)a 0 (0)e 
 
Post-operative management 
1) The duration of “stand down” (no cycling/sport) post-op should be: 
 
0 weeks 0 (0)a 1 (8)f 
 
 
Round 2 
(n = 18) 
Round 3 
(n = 14) 
Frequent comments 
b. 2-6 weeks 3 (20)a 4 (31)f 
 
c. 6-8 weeks 8 (53)a 7 (54)f 
 
d. 8 weeks-3 months 2 (13)a 2 (15)f 
 
e. 3-6 months 1 (6)a 1 (8)f 
 
f. >6 months 0 (0)a 0 (0)f 
 
g. Assessed on an individual 
patient basis 
2 (13)a 4 (31)f 
 
2) What medication should be given to patients postoperatively? 
a. None 1 (6)a 0 (0)d 
 
b. Anti-platelet alone 13 (87)a 12 (100)d 
 
c. Statin alone 1 (6)a 0 (0)d 
 
d. Anti-thrombotic alone (e.g. 
heparin/coumadin) 
0 (0)a 0 (0)d 
 
e. Anti-platelet plus statin 0 (0)a 1 (8)d 
 
f. Statin plus anti-thrombotic 0 (0)a 0 (0)d 
 
g. Anti-thrombotic plus anti-
platelet 
0 (0)a 0 (0)d 
 
h. Other (state): 0 (0)a 0 (0)d 
 
3) What is the optimum duration of medication? 
a. 2 weeks 1 (7)c 1 (8)d 
 
b. 2-6 weeks 2 (14)c 2 (17)d 
 
c. 6 weeks-3 months 4 (29)c 4 (42)d 
 
d. 3 months-1 year 4 (29)c 4 (33)d 
 
e. Life-long 3 (21)c 2 (17)d 
 
f. Other (state): 0 (0)c 0 (0)d 
 
4) What test is required to establish whether the procedure has been successful? 
a. None 2 (11) 2 (15)f 
 
b. Exercise test 14 (78) 12 (92)f 
 
c. Non-invasive imaging 9 (50) 5 (38)f 
 
d. Invasive imaging 0 (0) 1 (8)f 
 
e. Other (state): 4 (22) 0 (0)f Evaluation of sports results and symptomatology 
Long-term follow-up 
1) All patients should receive regular surveillance 
a. True 14 (78) 12 (86) 
 
b. False 4 (22) 2 (14) 
 
2) Surveillance should comprise: 
 
Round 2 
(n = 18) 
Round 3 
(n = 14) 
Frequent comments 
a. Clinical assessment 11 (61) 12 (86) 
 
b. Exercise test 7 (39) 6 (43) 
 
c. Imaging 12 (67) 9 (64) Ultrasound can give important information on 
integrity of patch that would not be available with 
clinical assessment only 
d. Not applicable (surveillance not 
required) 
2 (11) 3 (21) 
 
3) What is the optimum frequency of surveillance? 
a. 3 monthly 1 (6) 1 (7) 
 
b. 6 monthly 2 (11) 1 (7) 
 
c. Yearly 11 (61) 11 (79) 
 
d. Not applicable (surveillance not 
required) 
2 (11) 2 (14) 
 
e. Other (state): 2 (11) 2 (14) 
 
Management of post-operative complications 
1) Re-stenosis should be managed operatively: 
a. Only if symptomatic 14 (93)a 13 (100)f 
 
b. If severe stenosis on non-
invasive imaging 
1 (7)a 2 (15)f 
 
c. Never 0 (0)a 0 (0)f 
 
2) How is re-stenosis best managed? 
a. Angioplasty 5 (36)c 5 (45)e 
 
b. Angioplasty and stenting 2 (14)c 2 (18)e 
 
c. Surgery 7 (50)c 10 (91)e 
 
d. Anti-coagulation 0 (0)c 1 (9)e 
 
e. Cessation of exercise 9 (64)c 10 (91)e 
 
f. Other (state): 2 (14)c 1 (9)e 
 
3) When should patients have intervention for non-infected aneurysmal dilatation of the EIA? 
a. Only if symptomatic 1 (7)c 0 (0)d 
 
b. EIA diameter >1.5 cm 0 (0)c 0 (0)d 
 
c. EIA diameter >2.0 cm 0 (0)c 0 (0)d 
 
d. EIA diameter >2.5 cm 3 (21)c 3 (25)d 
 
e. EIA diameter >3.0 cm 6 (43)c 9 (75)d 
 
f. Focal aneurysm 
(pseudoaneurysm) 
7 (50)c 11 (92)d 
 
g. Other (state): 5 (36)c 2 (17)d 
 
 
Round 2 
(n = 18) 
Round 3 
(n = 14) 
Frequent comments 
4) Once the decision has been made to operate, what is the best method of intervention for patch-related 
aneurysmal dilatation? 
a. Surgery 12 (100)d 11 (100)e 
 
b. Endovascular 0 (0)d 0 (0) 
 
Screening 
1) Should routine screening be considered in some populations for the early detection of iliac endofibrosis? 
a. Yes 8 (44) 8 (57) EF may be asymptomatic 
b. No 10 (56) 6 (43) 
 
2) Which population should be screened? 
a. None 9 (50) 6 (43) 
 
b. Amateur cyclists 2 (11) 1 (7) 
 
c. Professional cyclists 9 (50) 8 (57) 
 
3) What is the optimum frequency of screening? 
a. Never 9 (50) 7 (50) 
 
b. 6 monthly 0 (0) 0 (0) 
 
c. Yearly 5 (28) 3 (21) 
 
d. Every 2 years 2 (11) 4 (29) 
 
e. Every 5 years 2 (11) 2 (14) 
 
4) What is the best method of screening? 
a. Clinical examination 9 (53)b 9 (64) 
 
b. Exercise test 14 (82)b 14 (100) 
 
c. Duplex ultrasound 4 (24)b 5 (36) 
 
d. CT angiography 0 (0)b 0 (0) 
 
e. MRA 0 (0)b 0 (0) 
 
f. Angiography 0 (0)b 0 (0) 
 
5) How should patients with asymptomatic endofibrosis be managed? 
a. Surgery 0 (0) 0 (0) 
 
b. Surgery after discussion 0 (0) 1 (7) 
 
c. Surveillance and intervention if 
evidence of progression 
1 (6) 1 (7) 
 
d. Surveillance and intervention 
when symptomatic 
10 (56) 14 (100) 
 
e. Never intervene 5 (28) 0 (0) 
 
f. Advise patient to stop 
provocative sport 
7 (39) 6 (43) 
 
Data are given as n (%). 
Underlining refers to consensus (>70%) on a number of issues attained during either the 
second or third round of the Delphi. 
a 
Only 15 people answered this question. 
b 
Only 17 people answered this question. 
c 
Only 14 people answered this question. 
d 
Only 12 people answered this question. 
e 
Only 11 people answered this question. 
f 
Only 13 people answered this question. 
 
